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.Kei]rriFy|>iwqi^jql^jpiqz 

ueilcrgDz 



-1 



a A (aq) + b B (aq) = c C (aq) + d D (aq) 



:+pjz!(gyZ(^2L+IC^ 



Q^IcLM 



[AflBj 



liuHki|yuZ(^+u!f^lijd^qfjU2P^I<yZ#2tt \B(^m LOTOBOSa f}! 
^uaiV^fukmUmol / L uuhieBdifjfe|^|+^(fft!/^2#jEkfel^(S65y;aiJA 

I -^ .{CSI|(Efig)thiW|A+Kp= 

- -^^-^ : i|IDZ 

.1 

l2(aq)+ 2S2032-(aq) = 2 I" (aq) + 840^- (aq) 

:AM]55fld|yZ#2t+ 



[I2][s203'f 



.2 

HCO 2H(aq) + H2O = HCO 2 (aq) + H3O+ (aq) 

.yZ^att l2(S65v^pDu5q('dc]^|!(^!j=ljfMjOBCSI|Nb 

[hco -J.[h30^J 

[HCO 2H] 



Pbl 2 (s ) = Pb ^ + (aq ) + 21 " (aq ) 

.yZ(^ 2t 1 12(^ OBv^poU Af (VCfZl^zi L^ 12(S (Pbis) II t (f 2!/ fjOoLj^ 
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lCfA|[%u(CH3C00H(aq)) || u^l^ U dj^ :u! 0,1 moi/L a^kiqkydc^dz 

||uuuu^l^|U'uuuu(±^u(cH3C00"(aq)+Na^(aq))ra$firu^ 
. (HCOO"(aq)+ Na+(aq)) D^ !/K|^£i(HCOOH(aq)) 

yiflfr|!/6Bfl4d|5^|(gil CgtA+df cB/yd(^d&Z t^f^a yrpLiUnad^XjAaLr oLj 





IJMsdl 


2J\fed| 


3j\l2d| 


V(CH3C00H) 


10 mL 


20 mL 


10 mL 


v(hcooh) 


10 mL 


5mL 


ImL 


V(CH3C00Na) 


10 mL 


ImL 


10 mL 


V(HCOONa) 


10 mL 


10 mL 


10 mL 



.(^E^'T old|yd(^d|pH I p- 1 

.l2Lfad|yd(^d|Ce paT t^yAJl^CBfBfl/Lr d2^/ Z(gtr(WC)Nj(^z2 

YL uc:fD^UICuZ##ICp^ LpBtf A 

: act y^!/ 65Lf^|i)KA Qpuc^ dl^M K'M2f 
http ://www. onefd.edij . dz (c\) -ua jta-i J jtaJ* ^jUa 



K($^ 


PKa 


CH3COOH (aq)/ CH3C00"(aq) 


4,8 


HCOOH(aq)/HCOO(aq) 


3,8 


H20(^)/H0"(aq) 


14 



t G[yAJ\l2d|5|0loLp^+!(^! i5^|Qr,i QPii|yZ#2ti=J\fed|i=yriDL^^dD4 

.fEKpoDl'Z^L^ 
U ud^zu^0< [h 3O + ^ 2u#ai^ AKa +Lf Aii!/ ICfllfL^pOpAzlltpazl/CaD- 5 

.LMA^Pi [a - ^^ 5^|nyC^ [AH ],q 

• CH 3COOH (aq )/ CH 3 COO " (aq ) 

.(^iMialf (^IC2A3<Cll^+nji!/ Gl!(^ Vi= yr([^^ 
A^aj^ tia| Of^l&ZAJR+nji yr^ftifif^j8(ffldi^ UK Aq,,; \\^0bS 

'-^^ » : Hfl(l£pH2ji5-l 

. Y#ei^ 65L|di^j(fi|2lc]pH u !/ 1 0clf c^ Lj 





:fnLj 



JMffidI 
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3,70 (i^ ^,#- ^^' 4^ 



:i]<ia|PiCnQqp)E9lf-2 

: ||^U|aL!fLrcti!tfpi0[) 

CH 3 COOH (aq ) + H 2 O ) = CH 3 COO ' (aq ) + H 3 O + (aq ) 

■ CH 3 COOH (aq )/ CH 3 COO " (aq ) : 6N>^ 

:||^l#J|Lrcti!tfPi0[) 

HCOOH (aq ) + H 2 O (^ ) = HCOO " (aq ) + H 3 O + (aq ) 

• HCOOH (aq )/ HCOO ' (aq ) ^ ON^^d^ 

HCOOH (aq )+ CH 3 COO " (aq ) = HCOO " (aq )+ CH 3 COOH (aq ) 

^ ^ [CH 3CO 2H] [hCO 2 L K^ 
_ [HCO 2H],q .[cH 3 CO 2!^ K,^ 

•s 
K = 10 

:Taii:fiEaii]ai^lfjee-4 



-*s^^ 



Qr,i 



[CH 3CO 2H]_^ .[hCO 2.i 



L- J. - - z- ^ L - - ^ . 1 

[HCO 2Hl.[CH3CO-2.i 



:TD 



Qr.,i 



^ ((c.Vj/V).((c.V4)/V) ^ V1.V4 
((c.V2)/V).((c.V3)/V) V2.V3 

ICH 3CO 2 L 

pH = pK A + log r^ -^^ 

^ ^ ^1 ^ [CH3C0 2H],q 



pH = pK A , + log 



[hco ^iq 



[HCO 2H] 



leq 



:f2«Jee-6 



J\fed| 


+fPft|t!(^!f 


+^t!(^!f 




[( 


CH3CO2 

:h3C02H 


eq 
Jeq 


[hco2 

[HCO2H 


eq 
-eq 


[cH3C02iq 
[CH3C02H],q 


[hco 2 
[HC02H 


eq 
-eq 


1 


1 


1 


0,25 


2,5 


2 


0,05 


2 


0,1 


0,8 


3 


1 


10 


1 


10 



-" ^ :fN|IPtl|l-7 

:l ATtQP 

[hCOO "Ja [ch 3COOH ] ULif 114 [hCOOH ] A [cH 3 CO 2 J 

:2ATiqp 

[hCOO - JA [CH 3 COOH ] U LJpffiO [hCOOH ] a |ch 3 CO 2 J 

.^V<^^Ci lj(B[ltr65fB?j=2^35§:LJ^aif 114 

:3ATtQP 
.tia|DZflGRfr>06U LJ^U2^D2#j8l^ 

:lATtQP 

.2T(Bi^lj(B[ltr CeB?/2^Gffi:T DQH,i < K 



+ 



+ 



►Qr 

Qh=i k = io 

:2 ATtQP 

http://www.onefd.edii.dz ^^(Bi^s^ iMftJf CB B?/ 2^Cfi&T TDQr2,i > K 



:3ATK1P 
.hpftfl|IUa<fQr3,i = K 

:TiBP|fffl||f-2-l 

.yZ# OBpbLP/hi^yyflol^ Ce [^J t^^ 

.yA&a|[j)pf AtiPftJf lpel|IC(ffi2(l^6($? Yand|2 20 L^||QDl<Q,,i +#Nb 

:i|IDZ 
:0!(tltfD-LrdiyZ(^Lid 

HCO2H (aq) + CH3CO2 (aq) = HCO2 (aq) + CH3CO2H (aq) 

^ ._,_ :yd| ^l^ \J di L^l^i = 20 mL Dpf Uid^ 

ra$^ !J KJAI^Sdl^zO,! mol / L , V2 = 10 mL 

ra^ !J KJAiJggL^zO,! mol / L , V3 = 1 mL 

■ 11 ^l#l|Lr (& L^zO,l mol / L , V4 = 5 mL 

V ' V = Vi + V2 + V3 + V4 AMjJNRlS yAaaiDpf 1^ 

:i^jyZ#2|:+A 
[CH 3CO 2H]..[hC0 -2. i 

[hco 2h1.[ch 3C0 2.r 



Vi-V: 
V3 .V, 



r 1.1 



C.Vi 


C .V2 


- ^ 


V 


^""'^ C.V3 


C .V4 


V 


V 


20x10 _^^ 





1x5 



J\p_j^TI<ydl^|fi#fft Q^UauoLPi/SU^oUB A A L^S^ L^Y2r|diU:ci<$? 
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:0!(tf(^yZ#+!f^i|j=IA 
a A (aq) + b B (aq) = c C (aq) + d D (aq) 
^km \^ iMftJf yr^LCySU^ oyNjUA , B , C , D \^ ^5>EtaCY2r|d|IJlid^L^! 

BAA y+TuRtoAA yuadzLr/ADAC y+Tulot uooh^ks^ \J^yN\^ Vf t^tB^/l^ 

t3(DACyuacliM 

i I Hf !J + !pad|05LAIIci^|yZ# affeLj 



t!f^| 


aA + bB = cC + dD 


tlSl|/t!(^ 


W 


iPddzl/ICCddudz^ 


Q.e 





ni(A) 


ni(B) 


ni(C) 


Ni(D) 


yA3(l^yCfP 


X 


ni(A) - ax 


ni(B) - bx 


ni(C) + ex 


ni(D) + dx 



.C)ri2(tfv^PcLft)t pDfjt^QR&HljeteL^y^Lj 

ilCLK^t uA+Uofud^a]^Lj^a|!MICrt2^A3fLi/>QaRyZ#^t+^ 

JMaudlL^! \l^jCEip^6yZ(^A\l^^CH0^}^\^jip^k-.Q, = K - 1 

.(^ IhbQ yce^U+^lffil/^a^kAaAJoU 
K 

r ''^'■' 

V r,i 

J\R§D Ac LJ5 K AJLj/yflaa pffiOQ t GDfhM35| +0?/ l^ril^jtNjUQi < K - 2 

acfaf Lfl^z#+!p^M"(Bi^ij(qft|05aA3fetia?(Sij|c^i^ yz#B Aa a 

►QrJ 



Qr,i 



K 



JSKjI^B Aa IpQK AjLj/i^f |lQQ t GDfhMI^c+ial/LpCll^MUQi > K .3 
+u!f^z(I+(dai|lMll)f)2T(B[^a^ IjCqftJf CE2Aj?:tia3(Sii!O^I^ yZ#D Ac A 

.K1#Q aEH$? 2^ 2 pfi(6A 

-I 1 ► Qr i 

K O „ : 
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:Hildz 

(id^(^S^kJlk\0m t lalf NPBUK L^M K'f^L^ (gEiflpwr yZ# at + Lft6($[? 

.L^/A<+!(^AJLj 
. (ij 2tefn^U A L^/Act !(^ ce B?/ I^BU K=Qr,i L^jt^ ■ 
+u!pad|tuM§f Ij(dn?0u9 2T(Bi^lMftJf 052A35^+ia?JI^UQr,i < K Ij^pQ ■ 






..^^. :0!(tvi=T!J 0581=^(^1 PIDg 

Qi <K Qi =K Qi >K 




jJ,U«ll sUjVI c5^ JJ^* f ujlj^l ^ >iMI jjt sUjVI iJ JJ^' 



:l 9D|ZLhp IURP^ yiC- 4- 1 

[Ml ftf yAJl^OHidljjMLM^B A A L#(fl^!j=LflDB^I 122 Ao6(|pi)i4ffid^|aLj 

.dAc L^KlSLft=RNjjfP 

:0!(tyt=T!/l l2a^f<3d^Pl=l<T t:tf yZ#<^AJl^ WLAIWg 
a A (aq) + b B (aq) = c C (aq) + d D (aq) 
K L^fki^K[iiLi\^TLp^6.(MA\J^^tl,;, QPiijryZ^2L+ Lpj=6t!(^!j=ljfNj65 

.D AC L^^(B5&yi=TOO(^tnh!j=65QRli2^D^ 

:yZ(ift!f^iMBf 
a A (aq) + b B (aq) = c C (aq) + d D (aq) 

k) 

cC(aq) + dD(aq) = aA(aq) + b B (aq) 

^^ .CfetlflMllJfOB 



YipizEA(fa(a-2 



:ija#iiHimQi|widk-c 

''^ ^^-^ ijTM^ ■ 

||l^!/IC(B&lia^U|Cu2>q) + S04'-(aq)) 1(^ K(^\^L^t}Jfimz ■ 

.(Zn2>q) + S04^-(aq)) 

ci = 1,0.10-' Ijau^akZ (aaU| ICCB&lioyAail^ii = 20 mL (^ 2TM # OByir Lj 
I UCi.Ac2 = 1,0.10-' mol/L Ij2#ai<|| l^!J ICCBfel^DyAail^ia = 20 mL lj)pf Amol/L 
. L^^ !/ 1 cfikqg I EZ 2a!/ yd| l^!j= L^a ^P[A 1 (^ L^liaqsC JMadlOB 

2(&]2ja53R:D K = 2.10'' ^jyZ(^jWj 55^|L^M ICfllfN^/S 
. ICCMdlyd^i 5fl(oypCfci|2^ IjCefff Lp_|aJiM3^ 

yA&a|05||l^!M^<^lJ|6lcfq5[ Id^Hl 
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l^jja^ ^jjajl AJiU 



^ IcK^ 



.11 m\G^ I 122 (^LfKl^2RL)auLJJI^|Eho 




2 a^-i 

pBpOuT I ulQZn II l^!/ L^zL^fCACu I (^U| L^l IgCu'^Caq) pEfAT! YtB[29|| (lfpy2 

.Zn^^q) II l^!j= 

__^ iC^jyZ^OBLffPfP/LjBjdt 
Zn2>q)/Zn(s) A Cu^^q) / Cu(s) 

:yZ^ICLp^z 
Cu ^ + (aq ) + 2 e ■ = Cu (s ) 

Zn (s ) = Zn ^ ^ (aq ) + 2 e " 

Cu ^+ (aq ) + Zn (s) = Cu (s) + Zn ^+ (aq ) 

:yZ#2L+VlaL/3 



Qi 



Zn 



2 + 



Cu 



2 + 



Qi = 1 
yLJd2iu^lMftJfTT£T(BJ^lMltfA\lj2^GI©E^ < K I^UofuLj 

.tf^nl^K'C&fudz 



:Hildz 



Z (dOUl pBfAjT I u!9(yLin2c) || m^O^ L^i:(^\u\ Of#|#j55^yZ#flMjNb 
. I (^U| 0sr A II 1^!/ LMr(B&f qf R^ po6yM(^iiqp6[|yAaa|05IC(E§2f|=!Uf fr#ffi:U 
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(Cj 5Ji>=- JjLJJ ^i4^ 



:tJMze 



:ija«IIHIPLrt&3qpidk-f 

Cu^^Caq) + SO4 '■) I (^U| IC(B&l^y^ai^^O mL Ij2fp(ft]f 1 [pi 2TM # OByif Lj 

.1 (^Ul LiJiaqsC AC = 0,1 mol / L 2#ei^T t^(aq) 
Zn^^Caq) + SO4 '■) || ul^!/ K(^y^mi.^^O mL lj2fp(eS^ 2 [|g aTdoI # OByu' Lj 

■ 11 1^!/ L^iaqsC AC = 0,1 mol / L 2#ei^T t^(aq) 

raa^cif ic^ftijyAaal 12a aooT t^f Au 2 20 vi=T i Hz^Af^^a^jdMKiaM n shslj 
.2 A 1 ^Y^Ci # QAaafBai n!/ jWjoso i c^-j (nh4^ + NO3) 

.23(5^11 (^d^dft CT I Sa lAT AdidSlM.^q5[ !j= yl A.j 
H2fPJ (ferlCB IM]£)52(^ 2^1^ + !^ d|+ IqT!/ ICud^ CN0z 1 
I (d4cl|6u52(u^ hOe52ucm t^ IjCqftJf L^ IJfcl^Mf Z (^d^^cC Ac+nji tUofudz^ 2 

t3L^aEpd|L^^!j=aMdil22 p[y6jt^z3 

: ONjQf^!/2(^2^di^+!^d|+lr3T!j=ICud^l4J AiJ+dlt f|! 

t.^|05K'(E§2f|=!Uf ■ 
.+$B(f!/t^|yd(^d|OBpBfAr!J ■ 
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.2(^Z +^|lj(qftJf 05y| RSO^ IC(E§2Pt=!L)r (^52cl^d^|A 




Al 



electron 



o so2 






Al^uudlt l1j!^1^ ^ Q^**^-^ ^ (jliljl J 



4j(_ula 



:pEfAnj=y(|fiLil 2|di&Mjraa|cit IClSfl-j^H l^!j= IC(B&liEA I (^ K(^\^ t^|yd(^d| 

^(^ I^Pf 05y| ft§NH4^ AZn^^ UCu^^ IC(E§3$/ ■ 
.1 +(ad|lMllJr OBylftSNOs" Aso/^ IC(E§S| ■ 
||u!kAaeuaJ|||l^!j=ta^ Pit p[y6T^fLa+UryZ#L^£ra!c+|flf!/IC(l|2l^!UfNb-3 

i+lpBdmof 

(!)■■■ Zn (s) = Zn 2+ (aq )+ 2 e" 

Ou n^ll !t^ iilaqsC !J P? VI 2lfeLpy«]^ RU A iil^|yd(^d|05lfr|fAcl2^ IC(E§2f|=!L)f Nfe 

:t If^lVt a a^I. (^LJ !qI (^U| pEfAT! Yl$QyZ#\|j Bf k 



(2)... 



Cu 



2 + 



(aq ) + 2 e 



Cu (s) 



||!fi^l2T(Bb2^t|GBa^(^U|pBfArA0l^|||l^!/L^(l|2f^^^ pDf IHB)UofuLj 

.+an2(^ i2ff)tq:jA^> 

.+S(q29ia fa !pacl£lN>d(^ yZ# t !f^£b 
:(2 +1 L^¥^|yd|L) 



Dpfl l22Ao62Taf\I#65I(^Li]iaq5[ Ic^-j 
ci= IJB#ei<Li(^K'(B&l^y^ai^ii = 20mL 

. 1,0.10"^ mol.L"^ 
I 122 i^62Pcf2TM # 0B|| l^!J L^laqg; Zcg-j 
C2 l^#2l<i|l l^!/ IC(B&l^y>^ii^i2 = 20 mL D)pf 
'"' "-^ . = 1,0.10"^ mol.L"^ 

* ACu2^(aq) / Cu(s) ^ 2 T Lj ^ 
. Zn^^(aq) / Zn(s) pOc^ 2 T Lj ^ 
.(a2t(^fA^M3py;d^d^|ta^ !/ bpBijtA^ 2 1 Lj^ 05A 
U 2 2a v+T I HZ^Alip^ 12(S AMjOaBjai: r|!j) OofBI^ nh*l|ofcl| IpcMjr C^ Lj/T A.j 
.dCdj^TI/ylL^loft I2nr1f ya:^l<N0-3AK^ f£^^Ll^I^(^K^\ji7i\ti\m^\SM^ 
2t urH= ra&d^ ICieiLjflDC^ (B&l^l<:j2ILi/Aaa2ylBia^ lueijDZ 




(1836 )(JLpl^ ^j^ -^^' 




.10 Q l^iSlSi&cfi)/pflij^2*^ ($ci2|D0c^yI Lj 
.pOc^ESn2(^!f l2fPJCEIC(E§BPi=!Lf y#jtnji A2(^ lj(q52M^ (5cliC(&il^|^//l 

.yOB)^ (^[m^kC^ ^ /2 
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t3 OoBf 21 n!J PW 1^ P? 2<^ ScSyNys 



Yu f|=JA mq2U5yZ(|:A L^ +0f yZ#p$ol<ydlM dl P? +^!/ yZ# ic0f^^ffcy4 

.ftefCa p^!/yAJffl)i5fld|yZ^t!padz 

ta^I L^£)Nj2(^tnji iJn^itMjii 0CISEOM yqiCgHAT Ai| l^!J+aq5[ AZ 0clSZ 
I+ZICCEgBI^ILIfljCq^ Z(^l !9||l^!JL^|'|R§IC(E9BI^!UfO!(Ef(^||l^!/taq5[ I IgZ (^ 



t 



Zn 



2e' 



K.^ 



Zn 



TT 



Zn2+(aq) 



2e- 



<^/" 



2 + 



Cu2+(aq) 



. ic(e5tide:uci^ fn^u i^ || ikAacSu 2(^ i^iicbBtsi n!/ 2 tv p? /3 

I [PZfp||l^!j=L^lpOl^JtNjLi(^U|+a^ I !9||l^!/ta^ Li]lptolC(E|Bf|=!Ufy(i:^jNb 



http:// 




jjLJI^J*a 



yuZ#t fuadBUI (dalU L^^;^ I IgyAJlfi IC(E§BPt=!L)f IjR^jZ (^U| pBfAT VI ^kl^ 05 




L'ii^*l.«il 



Zn (s ) = Zn ^ + (aq ) + 2 e " 
Cu ^ + (aq ) + 2 e " = Cu (s ) 
Cu ^+ (aq ) + Zn (s) = Cu (s) + Zn ^^ (aq ) 




^ redUflil^iin 



'Cm (Si 



CKjr*^taq> + aOi<Jiq) 



idnac^ij i2fpf a® iccE^Bi^iuf yptoac^ajji lou Zn vnadiAcu^^ a +aci| 



Q i = - 



Zn 



2 + 



Cu 



2 + 



— = 1 



Q < K = 1,9.10 " 

.2T(B(^lMltf 05Lpj=62^ lj(^Pf ijl D 
Clrfy^iOU|05(etehiHiJf!/A+hqifld|pB^^ Lpj=l<yd(^d|C^ 

http://www.oneM.edij.dz (c) iji>=- Jjiai^ ^jJC(l^Pt=!Uf 



qfKfiidMMHi?^ 



.Volt ClNj(^AA(Force electromotrice) fern O^ci 
fern = E = 1,08 V : ^l^W^ I (^d2\^V(^(^^yJ A.J 

.r = 0,83 Q. ONjfaBflf l^!^§i 

2dr625^UfMNPBi25fl^ (^A\d^^m\ 122 Ml3fP^JEA^OTpyo[ AcPi 

.LMd|ta€pTi:fA^+a(Q?L|Ki<ya]^Lj^2(£^tnh I 32^ 
.pAlfjr!^!/ YC|!J L^fPpDApAdf)('nAd|Yq!J L^il2P62(^ ljBl=HLj 

.rr-^^ :ijeE||^ugaiife-0UJ 

.^(^^daD.(MA\\ 2alfelC(EgT!/ ICudi Nfe 
: L0LJ \MJ^kK(^K\jd^ NfB' pOc^yc^($f? 
L^] trfy^ II Qt Of OByl ft§a^ IC(E|2f|=!U|= L^ 12(S ONjijbOc^Ean2(tf!j= 12P= 05 • 

V ^' • .YnAJiyqiji !9Y!Cf!/Yq!j 

0ul^0uNj(S^jA.y|RgCll^pBf>flr!JL^l2(S0^^ . 

OuS.UIC(bl|aLl(gaaj66oia?2ln!/ W K'(E§5$/y+mLff:fA^2TLP5 

. (2(^ 2^zat CgtXHO 1 1 ll^Sfp ASIjpOc^ 1^^^ 
Ca^diS^L^KSAMjOofBjatnP &y(aS)fAt05K'(B5rr!j=ICud^y(I^j:yQ[]z 



t 



littp://www.oi 



Zn 



-t 



Zn 



2 + 



Cu 



2 + 



V 



Cu 



so. 



ijfr^^ ^jl^l f^^'y 



:l1lldz 

Al-PdadipdZ U+lp^pe^Yapl l2M2^$DfAy|= T AboLpcaxg; L|.i]$A^ LPj=lo 
. LflbOc^ C^ L|.MT oOdf dfSA^tofia^ H L^i^ iiDf^^A&l^ (LM 

.R+ad^dz+^ ^IL^lftlofAc^ 2 T Ly|= 

. M LfKJ|AM"^ +d^|LpBCf!j=Liii^LPJ=i:(^lfif A 

1 yriadiftfP/Zgt pa6:Y!(f!j=Yq!j=fl? 

a Redi = b Oxi + ni e" 

.2 a4^d&Z(q29yZ#t pa6:YnAi|Yq!/p? 



c Ox2 + n2 e" = d Red2 



:mpd^^Pp\ p^!JyZ(^A 



( a Redi = b Oxi + iiie" ) x n2 

( c Ox2 + n2e" = d Red2 ) x ni 

a.n2 Redi + c.ni Ox2 = b.n2 Oxi + d.ni Red2 
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1^^ jJijia^ cJJ^* 6^*^ 



. L^M U2(^ t Hlf Cf^ l<AyZ# 






IC(E§BPi=!L|flMPf 
lafPJOB 



PBTAHJIM? 
yA&a|65 



+Yq!J 



yqij 



Qi<K 



2 I iQl L^z 1 I !q2 L^z 22dto 



1 ad^ 



Qi>K 



1 I !92 L^z 2 I !q1 L^z 2 2d^ 



2 2dte 



:dil|i|lUUq^lD|r-q 

L^cf I l2Z^nAd|Yq!/A(l2ff)05- l2(fLp 2(fdf I HZ^Kfl/yqi/ytf AiJ^yM 

. L^^^f^Odf d|Ca% A3) OoBf 2t n!/ y^ 



M / M"^ // W^ I M 



f~\ iVi / iVl // iVi' / iVi ^ 

re^(s)/Oxi(aq) // Ox2(aq)/red2(s) ©I'D 



3 



Af- 



M' 



[A] saJan r*i 

IT 



i 



10 Af£i) 



W**J4iqi 



If" *Caqj 
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/CJ ilajio-* (JjiaJI 5J*» 



^qf-3 



:diilijeft-i-3 

OTpL^JJiPAJI^^ - yqi/l !Q+Yq!/L^2ct+dna(^!Jl2fPJ0B2(^lj(qPf+l^ci2) 
ICu l^fl^A li(d rrJiDZ yq ICgyAT iOd| yq !/ iONjpOcBD? n^^ 

.2(^m yqic^AC Aj|yq!j=A\ijpoc^t!(f!/yq!/i^GihiJf lacfCf 

i|IDZ 



t 

Zn(s) rJ-| 



-nr~H-^— (a)a- 



Zn2+(aq) 






Cu (s) 



Cu2+(aq) 



+Up„ 



+=|2ad|l^!/T Af R(I = 0) yAT M^ ^ OSO LM (pcJ|2™giD0|tci/ Nfe 

.(V) 0!^(^AUE A2em O^C^ ifA^E^l^!/ 
IC(d^|^l^2U#2l<A+^«3hJlltfem +#A 




Ice 
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.yZ^CBBftadgdz 
.(Q) raSf(^Arta0f)+dS|£i2ptef2GEig(e| 

i^2h|j!kA(^^#c^f JlfPL^u:ya]^Lj^ 

I tpjz!/ AUpN = E - r I T 'C^ 21*- ipT Isart^ 

.pAd£eO L|f\J0feLpUpy;dz 

.ya^i^2Ajd^ij^ya|t+qL|aif\E y;dz 

r = ^ u pi45) ^J^l^yd^i^ yM 

AI 



[imsmftijpmz 



usee :pWimW-l-4 

Qf t^ Wl iQQi tfpftJf WL^2^Q yZ#2t+ I^LjbOcMDERi^SAJ^yufP 

.=Qeq = K 

:£TW-2-4 

Q = I.At 
.(C) [^!(g2SkAl2fPJ05K'PSCll^+lqT!J=Q : t ODf 

^ ^ ^. (A) 2*[i(g2f|6^c^ hC^T tf 2(£^ 1(3" =1 

2uMf OuNjaaPapaATgflkQ d^l/toEf I^Qa) uhJ A(h) \7^\(^67^t IjgpQ 

.(A.h)C0f 
, '>-*S^ ^ : f^(i 2 2ELJJI^(ai^nt!/ ICuZ^ \l^ 

ctiDZmoie hff^ UDsjctfl^i^jqpifiyq^Arrhp^qpjqSsiJFHiqzi^ 

.H(pr«ij8fiiif 

F = NA.e = 96500 C 

U6,02.10^^mor^ =^p§AEfj£=NA 
.1,6.10-'''C =\J&^g[\£ifY =Q 
n (e - )= Q- K'UAcl|L^|jEy#j55^C^!/+G[iNb 

Q = n.N A .e 

:dflth)B-3-4 



:L|Bx[pcyrp_^^ 
.aj]^(tFt &)Qr=z.x.F 

. Qf = z . Xf . F 

:iwasijpipiiiflnpTrre-4-4 

■.^^Pp\ p^!j=t£(B[29LafP/Z^Lj^d:yQ[]z 

2AgVq)+ Cu(s)= 2Ag(s) + Cu2Vq) 
t3 1,5 mn yufP I = 86 mA j8(^a:^fA^ 2 20 L^i^|I (^+G[pONj(e[z 



;jjuji 


Cu ( s ) ^^-- = C u^^Caq) + 2 e" 


^\a^\\ 4JU. 


/tjiiii 


(mol) ^ ^- 6-^1-^1 '^Lj^ 


AjjI^VI <iUJl 


x = 


ni(Cu) 


Hi (Cu^") 





2ujl^i Al\^\ 


X 


ni(Cu) -X 


n; (Cu^^) + X 


2x 



„(e-)=Q 



LAt 



A _ n(e- ) t GU UuhlCr rtZ (^U|+GEiNb 

F ^ " 2 



X = 



LAt 
2F 



86.10 "M, 5. 60 , ,^_5 

x = =4.10 g 

2.96500 



m 



(Cu)=4.10-^g 



Vf J 

Q , : l5!Br^^2(^Lprit & 

I 



A t 
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At = 



Z.x.F 
I 



rcj ikjio-* (jjiaJl 5j*» 



:HiWfhrrqf-6-4 




(yAiyz5 



poc^cep^/yM 



:C)!(^+^j=+iaga!j= LPJ=I<A 



1 


1 


r 


2 





We 



E: - We = E: 
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^C) 3Jijia^ (ij»=J' 5*** 



zijEfim^J^wnE- 




/l^iVi.fs^S 



k 



e 






w ■ ^-J 



Md 



e « 



i 



eg; L|.jdii#d£iiN|. 2|2cfp^T I Hajiaiut'DJoq: dz (Myi^^^^ EzpcMjr fn^c 

. LM dip? yZ# [Baf GDf ^ 

y(»T: u! OdMJf a(^ f P6(^(^iitA^ 05lWd| ICuZCldS^piUf IC(ffi(gi IM 

_, , .OofBt2ln!/K'#clzilll2Ai^ 




(piles boutons) :ffl^ij|t Aff^^jlpldDE • 

.Ag20Li]lptd^!(f!j=(B853p 

I u\M\^Ml,5 V iqklpE^?uAL^il4jdz4,5 V [IfsMUpri^ 

a^pto)t!Cf!/Yq!Jydi»>hyArAi^nAd|Yq!/+ aJlj^CT 
. 1,5 V ICinipcm^ L^i^|9V ^AmS^0S£K}jl^ 



httpM 







^ i\^^ s 



d^LoOi 



^ jliLo ^cJajoLA J^^-aC- 






Zn Zn^++2e 



MnO 2 + H+ + e" MnO (OH ) | x 2 

Zn + 2 MnO 2+2H+ Zn^++2 MnO (OH ) 

OPd dl'Aj Ba|i=T I I22n2^+2C1-. || l^!J a^lAT Ad| l^!/ L^iaqsC MVICf !/ 0i53p 
yi^fjOunAd|IC^!/A]DJ]if LiJ^orpL^ l2(SYnAi|hpA+QEfiNjLpe[| HZyArAjz 

.Mn02 adgkJIpl^fDOl^ 122 M)Cxfg6lWK 
.tGdSNjLpii I225f^!/ yl^l ICMffit & 2 (q pOct yi=T I I2$0c^ yc^ oUECql^ 05 

. 1,5 V ONjOriytA f30cg+^(^!/+=f5ad|Lfl|!j= 



-*s^^ 



http://www.onefd.edij.dz (cj <lajia-t JjiaJI 5J*» 



:u||a>Z- 

Ul 0-2 mol / L 6!A:I|2^I^ ^IiCaq) fjOdif Of^ o 

|JD,5 mol / LQAlla^l^ M(K^(aq) + r(aq)) K^ (fiPtf pOo o 

Go, 1 mol / L 2#2I^ mFe'^Caq) Of^ p$Df!j= pBfAT o 

. 0, 1 mol / L 2#ei^ mFe'^(aq) C»u;y= p$Df!j= pBfAT o 

^ _- 8TM^ ■ 

^^ .|^^ 

.r (aq) Ql2(aq) UFe'^Caq) iFe'>q) : +d(tyd(^d|L^fi+ 10 mL aTdafiBUid^ 
.l2(aq) / r(aq) A Fe^^(aq) / Fe'^Caq) : (elijyZ# OBLji^/ adl 2dliBj(E5f Nfe 
iEtai ^ L^i^adlt ia|DEP|^2AJ©if^MPf L^ t d^ 
Nb.lCuZCd^fe^Vq) pBfAjT I^L^kT t^+SC^aUf ia+UryZ(|:t!pad^fp - 1 

.K = 6 . 10' AM]5^|L^M K'M2f 
tuaa^puzhiuB^ZflGl^ljC^ff ypCfG^Qr , i t^P^ 

.Uid| 
yAaai^iO mL yd^e^^ fj^k I E^i ^oyA^ii-^^O mL 2TaF\J0BIJlid|-3 

.Fe'^pBfATI I22Ao6 
I H^r AooyAaai-iJiO mL ydts podf Of^yAaaiiizlO mL 2Pcf2Ta(\C5LJlid^ 

JpBfAT 
.t pDf6it^i)0UA2T#q:#aiflfofdilicjz 
.5 ladiB^f 2telj(^lt) II zpO(<jt0zeeTf - 4 



http://www.onefd.edij.dz (cj iJajio-t (JjiaJI 5J*» 



:Y1:b[2u! \^ U|t!f^MaFe'>q) pBfAT I IgFe'^q) pBfATynak 



2 X Fe ^ "" (aq) 



Fe ^ "" (aq) 



;lR+u!tq5[U|+!padmai2(aq) ^C^\ IglXaq) PBfAra+(i:L^05 



2r(aq) = l2(aq) + 2 e" 



: (L^Mf !/ L^lpad|yd2|f)jClN>;p^pS(^2Uf L^ tOf t !p^lpj=l<A 



2+ 



2Fe(aq) + 2 r(aq) = 2 Fe^" (aq) + IsCaq) 



:iaii&u<iai^lljee-2 



Qr,i 






Vt 



r 



Fe^^f .V^ 



A / 



t^r,/ 



[Fe-?.[ia V. 



1 



V 



:Ul 



10 




x(o.iy 4^ , 

^'•' (0,5yx(0,iy 10 



-2 



Qr,i=l,6.10 



fd.edij.dz 







.2 ($ (B&|RFe2+(aq) yfim^ OS ¥Q^\aq) pBfAT AFe'^(aq) pBfAT yA&lilidz 



-^ 



f: .J _ ^.::>•^■^;■■^;^r^^fc 




f> 




(aq) pBfATyAai^Ia (aq) ^Cp^y^M^6z 

.2 ^ (B&|l<r(aq) yyQ©iJS> ^ I" 






:mif-4 
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^C) 3Jijia^ (ij»=J' 5*** 



W«a^ofBBz 



iiafDz 

(bcH5(ZnS04) llul^l/ICCB&I^L^^s maM(CuS04) I(^U|IC(BfeliE)Lii^i Li%i2HaLj 

. II l^!/A I(^ Lill^qsC A Uc = 0, 1 mol/L OMfiZ^^ 1 ^.j 
I^ZJn VLekUauLJJI^^fEhAUSi yAaaiL^ii = 100 mL Dpf 05|| l^Pa^ I #./! 

.yZ#t!f^^pp^ pDfT ttfyA]1^AMj(^z+aq5[!/l EZ 
Mcu = 63,5g.mor' HCfjpgkd^tadMjftlEgONjCef^ 
t:|| !ki|aL^ # . S2 ASi LMaa|y(^ (gy(aS)fA^yqi pSL/3 



. -rr --^ . 


— 


' : 2 Df^Z 


r*-"^ 


R 


-(^ 




At.>ik 


r 






v^ 


1 [* 


-. 






1 . . 






pQot t^in 




+ 
t 


ciljj 


(J ()Wa 






^^ 


■J 






* — 


/ •* «i *: * X 






1 1 . 
1 1 1 




■J * 




^j]! 



Jjli^ 



Oust p£[a!j=y/uo1©q5fld|yZ#+!p^^fptMd|fl?K';pDfd^ 

c = 1,0.10-' AMjL^a|2#2l<AK = 1,0.10^*^ AM|!p^||jt^ji5fld|L|!/A^ICft2^Ljt/2 
I l2mAJ|2(^lj(^5yd^^LpOnAd|+n^MyA3fl©3W2^lM?^ mol/L 

■y+T!j= 

.^oc^iWjuadzCELys 



http ;//www. onefd.edij . dz 



/c^ <kjii* (JjiaJI 5J*» 



: 3 0(^2 

:0!(E(^u;fcaiA^2HaLj 

e Pb(s)/Pb^+(aq)+2N03 // Ag+(aq)+N03 (aq)/Ag(s) 
.c = 1,0 mol/L ^MjL^I^2#ei<AAv = 100 mL AMjfjOcg 2 T Ly|= ykMUfp Nfe 

.pflc^OBt p^!/yA]1^yZ#t!f^^l^l 

Or = 0,8 Q tudOT iHlfci^^E = 1,22 V 6jNjf)0caD^(^!/+:f5ad|Lq!/ Lpte^s 
tGtpjt^tAR = 100 n (eSc^dSiai 122 Abl<0!j=+dn2(tf!f I2||f 652(el|I 2(^1^- YtcD 

. 2 h yufP d^!/ 

> :^+d(t+^02L|fLR+L|ft!padl:l=R 
Sn^+(aq)+Cd(s) Sn(s)+Cd^+(aq) 

.pocMf eg; Lj/z^icuf^^ffcyi 

t3yZ(^ Ce Eftf K'(^ 6Njd^2 
, ^-m^ * .Chaii|AfEld|p/3 

.^oc^yad2ca:y4 

tLfu^KlPftLjOf^l'AaaiiJ^ = 100 mL (^ At Lf ^ L^J^Zl qi 2TM # OByif Lj 



Ag 



+ 



= 0,10 mol/L t & 



p$Df!j=2^^mpe[|'AaHli]^ = 100 mL U>pA^iLi\ia^ 2 [|g 2Taf\I # OBytf 14 
Lijd£)uda^nlCtJifih£T#Ot#LMlL] [Fe^+J=0,10 mol/L t oj OfHt 

.ra^(BPti^K:^fl_j 

COM hO^ld^ tiiu^ll IpMlAC Aj^ hip|dlpt6($^ YnAl^M IgGiOBI 0cl2d"6 

.p^Dfl/ta^hyACAJz 
2(d5cC^I^^a^^J|Ag YCp(MA25fl^ ($j^^Oc^ydf|:CTI E??! A_j 

.1 = 43 mA OSnl^l^^ 4L1 GDf iiicf^ 



. pOc^ (^C^a^ tGdMl d^!/ tGdl L^ /3 
.pOc^iR^j2cM tGdMJf l|kl|L^/4 
.QPltW/ PBTAT! Of^a^l^VlcfCys 
: ad^ 2diC($E5:l C^ 

Ag+(aq)/Ag(s) ; Fe^+(aq)/Fe(s) ; F = 9,65.10'^ Cmol"^ 

Qf^l^ra0E^+!/2^tAaMo,OlOmol.L-' IJ2#2fc(Cu ^^ (aq )+ SO ^ (aq )) 
I (b[qdiuan2(tf!j= 121PJ= OBytr Lji Mf !j= 2#2^ I ^.j^J (ca ^ - (aq ) + 2 CI " (aq )) 






^ 



-*ft^ 



^TvCOM 



Co^+(aq) + 2Cr(aq) 



-1 



0,05mol.L 
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-4 

.2+/ 



:^0!(tl52!/i|aLj 






Cu^+(aq) + SO|~(aq) 
0,05mol.L~^ 



.poc^yaazczcyi 

Al ^+ (aq ) + 3 Ag (s) = Al (s) + 3 Ag + (aq ) 

T kraaAjftlC(dl^l^yAjBi£5raatjftL^iaq5[ Zct\||!kAtS(qa9LRfDpOct5|aLj 

1,0.10-2 2u#ei^T ktLfu^icieuiLi/Aaafau'^Liiiaqsc A5,o.io-' moi/L 2^21^ 
+Lf ^ L^2(m^ Lpedi!^ (5diq:/iflhjL)auL]oofBi^ nh2T#q: # lmt A.]moi/L 

.raaijfifAyLj 
V '^"*?* ^ . K(^ aai 2 rai^di^^ocaD^ yir n 

. fA^E£(B[2lJ LR +Ur + !p^^ A LM dl P? t^/ K'uZ(^ ICLpBdl^ 

.qpufyz^at+Ylcfcys 

t (dT2!/Lijdla^T L^^yCf: L^$flcg05[Lpaia^nNa«K)|!t^Aj^ 
+u'u^Lii|^Z_i]£lUtA.0,10 mol/L2^I^TW (f ei/ICJSI^jQPeftAaa&tA^z 

.5,0.10-2 mol/L2#2I^Mtu'^ IClSt-i/AaafBI M^z 
V = yA&i|i=[i^L^6A+Ll^lpBCf/+Ll5pOcg2IL|.^^nAJ|Yq!JljEfc^ 

.200 mL 
.K = 6,8.10^^ mpc^yZig L^^ K\^L!s 
.pOc^jtcljuadzytf /I 
hi po«EE(q2Lr IR+Uf +!padJ^ALMcl|P?T;p^J ICuZ# ICLf^^ffCy2 



. 1 h liai'UfP 100 mA ^^ 1(3" 1 4g4+dS|£i£5^0c^ 32^/4 
.+an2(tf!/ 12JP/ 052dza^ C^I/tOEpYt cfDD 

:IC(&I| 
F = 9,65.10'^ Cmor^ ;M(Pb) = 207,2g.mor^ ; M(Ag) = 107,9 g.moF^ 





: 10 afDZ 




■.6M($^Z(^l^\\4)/^l\J ad^iCC^yufPLiJz 


(1) 


Cu(s) + 2Ag+(aq) ^ Cu^+(aq) + 2Ag(s) 


(2) 


Cu^+(aq) + 2Ag(s) ^ Cu(s) + 2Ag+(aq) 




K2 =4,8.10-^^ ; Ki =2,1.10^^(^jL^^^M(^ 



(II) Z (^ IC(B&l^y>aBai^^i = 50 mL (^ 2TM # 6532i.]+d(t tf£r|l¥5|0L} I 
T t^+u'^ICj8fl_i/A&il^^2= 50 mL (^ ACi = 1,0 molX"' \j^^Ai^^^ \J^ h 

mol.L-1 C2 = 0,5 IJB^I^2^JlJl5Z 

y>Q©^(X2LjaiilI9^8ci£!f LfEfl kl (^U|iMdl^iQ[f 2 Qrl^GlLf ^L^i^S (#.] 

.N|lUoful4J\RlS 
i B^Ef^!/ yAJl©Z^|yZ#AMj(^a^Z^ L^^^l 

t3QR^2^2(^f Iqjt^il222 
i u5fl6ypc(d|2^ lj(5ff l4l.#iliiDRlg2^ 2(&^ dOtDOpiil yZ^ 2t t Yl cfC/S 

.+f€r|I^IC(foudz 
aturrtyc^ora^CEPtf K:pftljiylE^2AAuC2 = 1,0 moix' ydi|flf!Jyd(^d|(ESJ-II 

. I (^U| a 2L di iQf U ^ a 2t dl^2(^ 2^didi2(^!J l2fP/ CBUofu L/2 
.LMcl|ta«3pAlC(E§2f|=!L)fy(I^jlMPf l^2!JI Hi^ D 



2B1j up L^/Aj I^ IJU(£?P kl.^fm !(^ 05Uyc^i^jA+ Lf 5- Z (^Lj^ yNj- u n 

: 11 aUDZ 

G Pb(s) / Pb^>q) // Pb2>b(s) :fA^2HaLj 
Y!(f!j=Yq!/y^i^l,Omol.L-' 2#ei<NJYnA:l|Yq!j=yAaHi & 

. l,0.10"2mol.L"^ 
K=l AMjL^A^ICfllfNb 
t;p^/+£(B[2lJ la+Qr t!f^|^^Chaji|AfEI dip? t;p^/ ICuZ(^ 

.qpufyz#2t+Ylcf[:y2 

.pOc^Cimp55fl6+ia3/aA3<+nii lJl.^i|ol</3 



-*s^^ 
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:l nfOiiJB 

.Zn LfKJIydft +acj^adi^2 !a<Zn'^ II l^!J pBfAT l^y;dMA 

Cu^+ + 2e- = Cu 
Zn = Zn^+ + 2e" 



Cu^+ + Zn = Cu + Zn^+ 

.||l^!J+aq5[!yi^t pDf6AiJ'Z(ikUS04'- pBfATA 
.yAaa^OBK^pBfAn Lp^l+QEpi^flRtF^ldll (^lI5)ES[lMjr+[WNb/2 

n^ 2+ = c.v, = 0,1 X 0,1 = 1.10 "^ mol 

Cu ^ ' 

"^ Cu = ^Cu ^ ^ Cu = 1 -1^ ~ X 63 ,5 = 0,635 g 
mcu = 0,64 g 
LA^I^LMT^Si yA&a|OBZ(^taq5[AS2 yA&a|05||l^!/ taqsC v^P_j/3 

:2afp3||ije 

Ag>q)/Ag(s) :audgudi^^ 2 T Ljyi= OBt GDf LjbOct 05[ lli^ij^t^ L^fc/l 

. Zn2^(aq)/Zn(s) A 
a2l udi u Igfu u^ a2t dlii2c^(^ l4^(ef2)IC(l|2f|=!Uf Ij^^ 

.iLT^aatdi iQll l^l/aaCdl^l'jftgiCCEgBI^ILKSill l^!/ 
.^Oc^t!(f!f yqi/ONJiJ l^lJtoqsC C)!(Ef(gAK'(E§Bf|=!L|f OC^II l^!/ L^lJT^ U 
Ag ^(aq) + e" = Ag (s) |x 2 

Zn(s) = Zn ^+ + 2 e" 

Zn(s)+ 2Ag+(aq) = Zn^+(aq)+ 2Ag (s) 
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:yZ#2L+VlaL/2 

^' (i.io-')^ 

.11 1^!/ L^l^i Ca<K'(E|2f|=!Lr l4:|| 1^1 l^z 
.Lp0nAd|tn^yd2i^y+T!/l \MaaM^^(^\n^m^^ 

O Zn(s)/Zn2^(aq) // Ag^(aq)/Ag(s) 0-/3 
— ' :3 afaiiJB 

. t (Jai/L^ft+abYicfijyqi/OBDfLr^rpBrArynaRYndtYqiJOB/i 

Ag+(aq) + e" = Ag(s) |x2 

Pb(s) = Pb^+ + 2e- 

Pb(s) + 2Ag+(aq) = Pb^+(aq) + 2Ag(s) 

i+U^ICieiLi/AalteL/Aodl+Lf^pBfAn Lpe|tG[pYlaL/2 

^Ag =cxv = 1,0x0,1= 0,1 mol 
Q max = 2 n Ag X N A X e 

Qmax = 2x 0,1 X 6,02.10^^ X 1,9.10"^^ =19264 C 

:l2fPf I l2ZDtlJllp5fa./3 
E - rl = RI 

E 



I = 



R + r 



I = - — !^^^ = 1,54 .10 "^ A 

(100 + 0,8) 

http://www.onefd.ediJ.dz I = 15 ,4(flit^jt"Jj*^'5S** 



Q = I.At 

Q =1,54.10"^ x2x3600 =111 C 
Q =111 C 

n 

Sn2+(aq) + 2 q' = Sn(s) 

Cd(s) = Cd^+(aq) + 2 e" 

:ClNjlC(W/2 

Cd2+(aq)/Cd(s) A Sn2+(aq)/Sn(s) 
Sn LfK]^jChaji|L7^\RiLJJIRfnjPit pofofEldlAYlqaQlJPit paoChajilLpDSers 

.•^^ . ' .CdAMMdM 



e 



Cd(s) / Cd^^q) // Sn^ Vq) / Sn(s) /4 




/I 



http://mYw.oripfd.cdLi.dz x 
Fe^^(aq}+Criaq) 



12 



Ag +(aq) + e- = Ag (s) |x 2 
Fe(s) = Fe ^^(aq) + 2 e" 



Fe (s ) + 2 Ag + (aq ) 



Fe ^+(aq ) + 2 Ag (s) 
Ag^(aq) / Ag(s) t^Z^ y^^ ytT L/3 



+!f^| 




Ag^(aq) 


+ e" 


Ag(s) 


\^\\^ 


(mol) CP^ 


(mol) 


\m 


ic(ffi 


tpte^!(^ 





ni(Ag") 





ip^ 


\^k\\(^ 


X 


ni(Ag^)-x 


X 


i^ 


\^\\^ 


Xf 


ni(Ag^)-Xf=0 


Xf 


ip^ 



n(e-)= 



X 



A ni(Ag +)= 0,10 X 0,100 = 1,0.10 "^ mol 

Q = n(e")F A 

Q = 1,0.10 "^ X 9,65 .10 ^ = 9,65 .10 ^ C LJ^ 

Q = I.At 



Q 9,65.10^ ^ ^ 1^4 .11. 
At = -:^ = ^ - = 2,2.10^ s^6hl4mn 



/4 



I 43.10"^ 

nf(Fe^+)=ni(Fe^+)-Xf An(e")=2xf 

n(e-)=ni(Ag^) A 
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^c) Uijia^ Jji*J' 5^*^ 



mmu 



n,(Fe-)=n,(Fe-).4^ 

[1 1 1 ~^ 
Fe ^+ L = 0,10 + = 0,15 mol/L 
-^ 0,200 



:6 aiDffiJB 

jhyNjiiraaflSf aaCdl IgyAT AJi:OM NJ^pAGlhqi^i^ I IgatToaddt Z (^d^X^l 

.l(^U| 



Cu 



+ 



4^ 




Cu2+(aq)+S0|-(aq) Cd ^^ (aq)+ Cl-(aq) 



Co (s)/ Co ^+ (aq ) // Cu ^+ (aq )/ Cu (s) /I 

:K'0f^|/2 
Co (s) = Co ^^(aq) + 2 e" 
Cu ^^(aq) + 2 Q- = Cu (s) 



Co (s) + Cu ^^(aq) 



Co ^^(aq) + Cu (s) 



:yz^2l+-'r:y4 



Qi=- 



Co 



Cu 



2 + 



2 + 



0,05 

.(yZ^Z(^lJ|pBfAr2#ai< 










: 1^11^^1/2 



Al(s) = Al^+(aq) + 3 e" 
Ag + (aq) + e' = Ag(s) 1x3 



Al(s) + 3Ag + (aq) 



Qi = 



Qi = 



^ 



3Ag(s) + Al^+(aq) 

:yZ#2t+/3 



5.10 



(i.io-^y 



= 5.10 






K = 



1 



1 



= 125 .10 



124 



K 8.10-12^ 



ePb(s)/Pb2+(aq)// Ag + (aq)/Ag(s) /I 



/3 



n 

Pb(s) = Pb^+(aq) + 2 q' 

Ag + (aq) + e" = Ag(s) |x2 

Pb(sj + 2Ag"(aqj = 2Ag(sj + Pb^+ (aq ) 

-^^ 

10-1 
.-- (5.10"^/ 



/4 



Q = I.At 



V '^ Q = 0,1.x 3,6.10 ^ = 3,6.10 ^ C 
Q = 360 C 
K(^\u\ yq^jt pDfolZCf yifP Ag^(aq) / Ag(s) :1^^0^5 

Q 360 , 7 in -3 , 'J^fP 

X f = -^ = — = 3,7.10 mol 

F 9.65 .10 4 

(5 L^dfyo OByiflfn!]) Wy*1 Y^ L^z 

n(Ag 0= ni(Ag 0" ^ f = ^ " ] - ^ 

[Ag ^1= 5.10-^ - 3.7.10-^ ^ 3,1.10-^ mol .L-i 

200 .10 "^ 

Pb^^(aq) / Pb(s) :1^^0l) 
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■.^kJ^y^^/ui^ 



+!f^| 




Pb(s) 


Pb^^Caq) 


+ 2e 


+Bl|/t!(^ 


(moi) qp= 


(mol) 


Lp^|IC(ap 


n(e-) 


+Wl?H(^ 





ni(Pb) 


n i (Pb^^) 





tdOtAtK^ 


X 


ni(Pb) - X 


ni(Pb2^)+x 


2x 


\^^\^ 


Xf 


ni(Pb)-Xf 


ni(Pb2")+Xf 


2xf 



lj2fplC(E§BPi=!u! ycp^jt paotZJf yufP 



2 X f = 



360 



-3 



F 9. 65. 10 4 



= 3,7.10 -' mol 



[Pb^" 1^0,1- 3,7.10-^ ^9.10-^ mol.L-i 
2x200.10"^ 

: J\B_fl! /6 

m (Ag )= n(Ag )M = 3,7.10 "^ x 107 ,9 = 0,4g 
m (Ag )= 0,4 g 

:(I^T'D)yZ(icA 

m(Pb)= n(Pb)M = -x 3,7.10"^ x 207 ,2 = 0,38g 

m(Ag)= 0,38 g 

: 10 DfpDIFiJe 

.L^lp3d|C5Lfr#fci|+^M.M^yl= I 122 Aol<tl#ld|t^!/+Bl|j=Nb/l -I 
McgAiaaCfLPEfZELpffi U3fuLJ^^Q52^D=52^1>2 (gf) 52^DI^J\RlSyAaa| 

.+ B?/ 051 (^ pEfAT Lp^iGEpOB 
.(l)[|gC)N|!p3d|l53\RtLj 
.tLr^fL^^akUofuLlel 
0Pd|l^2OT)E^ kC^a^^^ UUP +^(ai tBtlCl^fl^l^^RoORlSSAJif 2(fflj^ 
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0^>^j^i-0'!'^^J 



Qi 
Qi 



1 



/3 



4,0 



(0,5 y 



I 



/I- II 



t 



CU rJ-I 



HZEI3- 



^. 



4- 



Ag 



4 



Cu 2 + (aq )+ SO 4 " (aq ) Ag + (aq )+ NO 3 (aq ) 

L^diCCa l|BI^!Ur T ™dn2(^!J l2fPJ C5Z (^U| a2L d^^^ 

.tLf^a2tdi!9l(^ja2tdz 

.YnAd|Yq!/A\l>Lr^a2td^li'!(f!/Yq!j=iONjI(^a2td^STJ*4U 

-Y 

Cu (s ) = Cu ^ + (aq ) + 2 e " 

Ag + (aq ) + e " = Ag (s ) | x 2 

Cu (s ) + 2Ag ^ (aq ) = 2 Ag (s ) + Cu ^ + (aq ) 

-un 



Qi = 



Qi = 



Ag^fi 



= 1 



http://www.onefd.ediJ.dz (1 ) ^j <la jii* J jSaJI ^j** 



:ll nfOffiB 

Yl^Qf p[y6:aiaji|fl?/l 

Pb^+c(aq)+2e- = Pb,(s) 

Pb,(s) = Pb2+(aq)+2e- 

:fr|Lji^¥^|yci|ho 
Pb,2+(aq) + Pb,(s) = Pb,(s) + Pb,2+(s) 



/2 



' ^^ Qi= : 



Pb 



2 + 



Pb 



2 + 



-2 



— ' 1,0 



m^ 
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^C) 3Jijia^ (ij»=J' 5*** 



DfgDZ 



:l tr^z 

||2uaLpO,01 mol / L \^z^kkm p$Df!j=K:j8ILi/Aaa£5Lpffihiu'^iMd^ af Lj 

.L^fi^mS. kt 25°c ceial/ 

:0N|fjfeci|^2#:PI<L^I< 
. [Fe^^]eq=3.10"^ mol/L U[Fe2^] = [Ag^]eq=9,7.10"^ mol/L 
.K L^^ ICf^L^ K$^jQNj(e[zf p^!f yZ(^+!p3d^f|=j=- 1 
1^12^111 p$Df!/ IC|EIL|.iizni = 1,21 g tl^aqd|CM|65y(tfpt\^| It;?. U0©H2u' oL> 2 

h^ II fm ^(^ L^Z m2 = 0,87 gA|^Fe (NO 3)3,9H,Oj 

L^Glu'^iMd^ (AgNO3)tu'^K:pfl_|.^2n = 0,64g A[FeSO , ,7 H ,0 ] 

. 250 mL AMjNRlS yy^llSZ Cp^ Ufpi 

.+ia3/ljR^jCef]feCi|^! +WWf2#ML^-'D 

t^pffi^ +H[p/tu'^+[Eg/Njt3+ia%2telMffypfi(cyd[]^LM 
Ci = 2^1^ A^III p$Df!j= K;j2fl_i/Aaai^^i=30 ml (erlenmeyer) 2QdfIX)5yLr Lj- 3 
C2 = 5.10 -2 mol/L 2^1^ mil p^/ IC(B&liE)yy^ai.i]^2 = 50 mL UIO"' mol/L 
.+ LT ^ 5 M dl^fld^iCs =10-2 mol/L 2|ei^ ^t LT ^ K^^kiM.^^3 = 20 mLA 

t^+fqZftLf^+ffigpffi^ yNj 
:2 DfplZ 
(Ce '^) III ra®^ u!jA(Fe '^) III fu W A(Fe '^) II fuW pBfAT L^il4jd|+ia|f Li=R 

.(ce4^)ivra£et!jA 

: td(tt!p^|(XUIW^|yZ#yadiB?j=ljtt^jLpj=lA 

Fe ^+ (aq ) + Ce "^ + (aq ) = Fe ^+ (aq ) + Ce ^ + (aq ) 
LltFe^^]i= 0,01 mol mol/L U[Ce^^]i= 0,2 mol / L, LI[Fe^^]i= 0,1 mol/L: LffoA 

[€6^^0,05 mol/L 
.i^|yZ^2t+! +320!/ I2(^ca> 1 

WYtaf-2 



http;//www.onefd.cdu,d7 . 

[pe ^+ J= 0,06 mol 




:3afDZ 

T Ajfo1<(fi|UNH20H L^^t^pOfi/AHClO ^e^iiDfifLr (±^l I2a^(ffi+B?T fikk 
yuZ#yad£)rf NH 3 oh ^ raa|dS^=t=^pdn/Acio - IC^^^lMf ICafAT I EZ 

:t!f^|OBLUW^|Z(^UcS 

HCIO (aq ) + NH 2 OH (aq ) = CIO " (aq ) + NH 3 OH + (aq ) 

: t^fPft|IC#d|iqktia|f 2AJ5^2 # -2 
[NH20H]i = 0,005 mol / L ,[HC10]i = 0,01 mol / L 
[ClO-1 = 0,25 mol / L , [NH30H^1 = 0,02 mol / L 

:tpt!!plC(E|d|^V = 100 mL O^Iifp yr^i^Wi !/ ^ i-J SZJCriD-D 3 
[NH20H]i = 0,050 mol / L , [HCIO]; = 0,100 mol/L 
[CIO"] =0,005 mol / L , [NH30H^]i = 0,010 mol/L 

[Wt!0priyZ(^2ttl2(SjNK4/-[Wy>^ytf -YxLP|o1<. 

Xeq= 5,67.10"'^ mol 

pK a (hCIO / CIO " )= 7,5 
V ^'W^ pK ^ (no 3 oh + / NH 30)= 6,1 

^ : 4 afDZ 

KPl^i^lpBCdTACgHgOg (aq) Hda^utOf U udi L^hi Pu a!/ yZ(if L:|d 

CH 3 COO "(aq) 
Dpf L^ICfAi?aLf LpBCf Li]|),20 molA|| asoft Qf U di LiJ^,10 mol tp^OBUid^ 

.IL AMjyA^^ 
.55^|yZ#+!pacl^PfDl 

.yz#2l:+ia(Sca>2 

.+fP«Jr ICLK^If OBI^Yt dD 3 
X = 0,030 mol EW Lfto($? yZ#2Lt Yl dD 4 
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Ou5Lpu+6. U d^ CM|yZ(^t oa CM0^ SO^~ (aq) K^ !/ LpBCf L^Z^ 2HaLj 

Qr,i = \m 

.yZ(i=+!fJ^^PfD 1 
.KL^MK'M2fL^-2 
.+^(ai!Jtia|f 2A3<lj(B|Pf JSRiJ- 3 
: LrcS/I(grX(^IC^ 
pK^ =7,2:HSO 3 (.^ ) / SO f-^^^ ^ 

K, =10-^4 :H20(1)/H0 "(aq) 



2 + 



pOc^2Tllj{Cu^^]i =0,05 mol /L t QDfcu ^ - / cu pQct 2 1 Lj/T A.J 
K:)8fl_|.^£)aia^ntP:M!t^A[Ag -], = 0,01 mol /L +QCfAg WAg 

:ONjr#J ypCfci|tS(B[2Lf la+Cf yZ^+lf^life- 1 

K = 2,6 . 10 "^^ hiai^lCf12fLftoA 
^ P+ia|f2A3<yr^lj(q5T'D05 
. N^/ P? pOc^ C5IC(IflT!J ICud^ y#jt nh A LM d| P? ICu^ 

.LMd|taUpL^-3 

iTOf^Z 

: d (t y+T!/ 65y;fci# pOc^ 2HaLj 




ml C)Njf)flc^Cg:LP5yd(^d|raE|aLib 



Vi = V2 = 50 



[Al ^+ ]; = 0,010 mol /L U[Cu 2+]^ = o,10 mol /L 

U = + 1 .6 V L?cpf 

t3p0c^jtM>a«3pC)Nj(e[zl 

y(ftlMPf4+^«5 flQDf t^ IBfP/ 052(^ IjCq? AMj(^T Of^ || 2ad2JiA^iR^jyT A.} 2 

.l2JP/65K'(BgT!j=ICud^ 

. LM dlPi t;p^!j= ICuZ(^ ICLp^^Piif - 3 

td^|D^firtiP^I<:J2^6Nj(^z50mA M^2(^pato h Lfkl^ftef yc^- 4 

.^-. ' :8DfplZ 

e Zn (S) I Zn ^^(aq ) // Pb ^ + | Pb (8)0 

p\\^ac^CE^^\!fsi$m0zl 



http ://www. onefd.edij . dz (cj <la jia^ ^} jiJI ^j.u 



